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Stacked plate -type heat exchanger 

5 The invention relates to a stacked plate-type heat 
exchanger as claimed in the preamble of patent claim 1, 
and as known from DE-A 195 11 991 from the same 
applicant . 

10 

Stacked plate-type heat exchangers are known, for 
example . from DE-A 43 14 808 and DE-A 197 50 748, in 
each case from the same applicant. This known heat 
exchanger type in principle uses the same identical 

15 plates of single type, in order to achieve a large 
number of identical parts. This results in the same 
channel height for the media involved in the exchange 
of heat, for example oil and coolant, that is the say 
the same flow cross section. The different heat 

20 transfer conditions for the different media can be 
counteracted by means of different, that is to say 
matched, turbulence inserts between the plates. 

In the case of highly different media, for example 
25 liquid and gaseous media, flow channels with a 
different cross section are required for efficient heat 
transfer. Two solutions for a stacked plate-type heat 
exchanger have therefore been proposed in DE-A 195 11 
991 from the same applicant, in which a smaller channel 
30 cross section is provided for a first medium, for 
example a coolant in a coolant circuit of an internal 
combustion engine, than for a second medium, for 
example the boost air, which has been compressed and 
heated by a compressor, for the internal combustion 
35 engine. In the first solution, only identical plates 
with the same channel height are used, although two or 
more channels are connected to be parallel on the boost 
air side, so that twice the flow cross section, or two 
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or more times the flow cross section is available for 
the boost air in comparison to the flow cross section 
for the coolant. According to the second solution, 
different plate types are used, for example of two 
5 types, so that the flow channels through which the 
boost air flows have approximately twice the channel 
height of the coolant channels. The two different plate 
types have rims which are raised at right angles with 
respect to the plate base and are provided with a step, 

10 with the circumferential steps acting as a rest and 
stop surface for adjacent plates when these plates are 
stacked. The plate rims are soldered to one another in 
overlapping, vertically raised areas, for which purpose 
a defined gap that is subject to relatively narrow 

15 tolerances is required, otherwise the soldering is not 
leakproof. To this extent, this design is characterized 
by increased manufacturing effort and increased costs. 

The object of the present invention is to improve a 
20 plate-type heat exchanger of the type mentioned 
initially such that it can be produced with less 
manufacturing effort and at lower cost. 

This object is achieved by the features of patent claim 
25 1. First of all, the rims of both the first plate type 
and of the second plate type are arranged inclined with 
respect to the plate base, that is to say with a flank 
angle a which allows the plates to be stacked easily. 
Manufacturing inaccuracies can be compensated for by 
30 elastic deformation owing to the conical nature of the 
rims or flanks. The rim formation of the second plate 
type according to the invention results in a flow 
channel with a larger channel height. This is achieved 
by the rim area of the second plate type having a first 
35 and a third flank section as well as a central or 
second section which runs at right angles to the plate 
base and which governs the channel height. The plates 
are produced by deep drawing or thermof orming in a 
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number of steps, and the manufacturing effort is 
therefore relatively low. 

According to one advantageous development of the 
5 invention, the plates of the first and of the second 
type are stacked in an alternating sequence, so that 
one channel with a small height in each case alternates 
with a channel with a greater height. However, other 
sequences are also possible, for example two or more 
10 channels to which a flow medium is applied in parallel. 

According to one advantageous development of the 
invention, the rim of the first plate type has an 
insertion flank with a larger flank angle than the 
15 flank section which is adjacent to the plate base. This 
makes it easier to insert the next plates during the 
stacking process, that is to say it simplifies the 
assembly process. Furthermore, this insertion flank 
results in the rim areas being soldered better. 

20 

According to a further advantageous refinement of the 
invention, the second plate type is also provided * with 
an insertion flank, which likewise results in the 
already mentioned advantageous of an improved assembly 
25 and soldering. 

According to one advantageous refinement of the 
invention, means for production of vortices, for 
example turbulence inserts or turbulence plates, studs, 

30 beads, etc. are arranged between the plates, and are 
soldered to them, in the flow channels. This results in 
improved heat transfer by forming vortices in the 
media, and in the plate stack being more resistant to 
pressure. The pressure drop and the geometric shape of 

35 the turbulence inserts can be matched to the different 
media, such as coolant and boost air. The heights of 
the turbulence inserts define the distance between the 
plates, and thus the channel height. 
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One exemplary embodiment of the invention is 
illustrated in the drawing and will be described in 
more detail in the following text. In the figures: 

5 

Figure 1 shows a section on the plane I-I as shown in 
Figure 2 through a stacked plate-type heat 
exchanger according to the prior art (left 
half) and according to the invention (right 
10 half), 



Figure 2 shows a view from above in the form of a 
schematic (incomplete) illustration of the 
plate-type heat exchanger, 

15 

Figure 3 shows a sketch relating to the calculation of 
the flank angle a of the plate rims, and 

Figure 4 shows a schematic illustration of the rim 
20 areas of a first and of a second plate type 

according to the invention. 



Figure 1 shows a section along the plane I-I (Figure 2) 
through a plate-type heat exchanger 1, the left side L 

25 of which figure shows an embodiment according to the 
prior art from DE-A 195 11 991 from the same applicant, 
and whose right half R shows the embodiment of the 
plate-type heat exchanger according to the invention. 
This comprises two different plate types, specifically 

30 a plate 2 of less height and a plate 3 of greater 
height. Both plate types 2, 3 each have a flat base 2a, 
3a and a raised rim 2b, 3b, whose geometric 
configuration will be explained in more detail below. 
The plates 2, 3 are stacked one on top of thei other in 

35 a known manner and form flow channels 4 of height h and 
flow channels 5 of height H, that is to say with a 
different channel height (H > h) . In the illustrated 
exemplary embodiment, turbulence inserts 6, 7 are 
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arranged within the flow channels 4, 5, for filling the 
channel cross section and are soldered to the adjacent 
plate bases 2a, 3a. The flow channels 4 are connected 
to a distribution channel 8, which is arranged such 
5 that it is aligned with an inlet connecting stub 9 for 
a first medium. The flow channels 5 with the greater 
channel height H are connected to a distribution 
channel 10, which is arranged such that it is aligned 
with an inlet connecting stub 11 for a second medium. 

10 The first medium, which enters the plate-type heat 
exchanger 1 through the inlet connecting stub 9, is a 
coolant in a coolant circuit (which is not illustrated) 
for an internal combustion engine in a motor vehicle, 
while the second medium, which enters the plate-type 

15 heat exchanger 1 through the inlet connecting stub 11, 
is boost air which has been compressed by a compressor 
(which is not illustrated) and has thus been heated, 
and which is cooled by the coolant in this plate-type 
heat exchanger and is then passed to the internal 

20 combustion engine, which is not illustrated. The 
further components of this plate-type heat exchanger 
such as annular spaces 12 and 13 of different height 
for the low flow channels 4 and for the higher flow 
channels 5, as in the case of a lower closure plate 14 

25 and an upper closure plate 15, correspond to the known 
prior art. 

Figure 2 shows a view of the plate-type heat exchanger 
1 as shown in Figure 1 from above, looking at the boost 

30 air inlet connecting stub 11 - the coolant inlet 
connecting stub 9 is concealed, and is thus represented 
by dashed lines. Furthermore, a coolant outlet 
connecting stub 16 is arranged on the upper closure 
plate 15, while a boost air outlet connecting stub 17 

35 is represented by dashed lines (because it is 
concealed) . The boost air thus flows on the one hand 
diagonally from the inlet connecting stub 11 through 
the flow channels 5 to the outlet connecting stub 17, 
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and on the other hand from above downwards through the 
plate-type heat exchanger 1. In contrast, the coolant 
likewise flows diagonally from the inlet connecting 
stub 9 through the flow channels 4 to the outlet 
5 connecting stub 16, but from the bottom upwards. Other 
flow forms are possible according to the cited prior 
art . 

All parts of the illustrated plate-type heat exchanger 
10 1 are preferably composed of an aluminum alloy, are 
plated with solder and are soldered with one another, 
as are the conical rim areas 2b with the rim areas 3b, 
as well. The conicity of these rim areas 2b, 3b is 
described in more detail in the following text. 

15 

Figure 3 shows a sketch with a first plate 20 and a 
second plate 21, which are stacked one inside the 
other. The plates 20, 21 each have a flat base 20a, 21a 
as well as circumferential rim areas 20b, 21b, which 

20 are raised obliquely and are inclined at an obtuse 
angle y to the base 20a, 21a. The obtuse angle y is in 
this case composed of the sum of 90° plus an angle a. 
The plates 20, 21 each have a wall thickness s in the 
base and rim area, and the channel height between the 

25 plates 20, 21 is indicated by h. The intersections of 
the lines A, B, C which are shown as well as the inter- 
sections A, C, D in each case form right-angled 
triangles. The distance A-C comprises the sum of s plus 
h, while the distance A-D corresponds to the wall 

30 thickness s. This results in the following angle 
relationship: sin a = s/(s+h); the so-called flank 
angle a thus results from the choice of the wall 
thickness s and the channel height h. 

35 The condition in this case is that the point A is 
vertically above the point C. When x the panels 20, 21 
are stacked, this results in a contact surface 22 
between the outer surface of the rim area 21b and the 
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inner surface of the rim area 20b. The panels are 
soldered to one another in this contact area 22. 

Figure 4 shows a schematic sketch of the two plate 
5 types, that is to say a plate 23 of the first type, 
shown individually on the left-hand side and a plate 24 
of the second type, shown individually on the right- 
hand side; the assembly formed by the two plates 23, 24 
is illustrated in the center of Figure 4, resulting in 

10 a flow channel 25 of height h (for the coolant) and a 
flow channel 26 of height H (for the boost air) . The 
illustration shows H > h; with the plates being chosen 
such that the ratio of the channel height H to the 
channel height h is in the range from 1.5 to 10, 

15 preferably in the range between 2 and 6. The plates 23, 
24 correspond to the plates 2, 3 in Figure 1. 

The plate 23, part of which is illustrated individually 
on the left, has a circumferential first rim section 
20 23a with a height hi and a flank angle a. Adjacent to 
this first section 23a there is a second section 23b of 
height h2 with a flank angle p, where P > a. This 
second section 23b forms a so-called insertion flank, 
owing to the larger angle p. 

25 

The plate 24 of the second type is shown individually 
on the right-hand side of Figure 4; this has a plate 
base 24e and four sections which are adjacent to one 
another, to be precise a first section 24a of height HI 

30 with a flank angle a, a second section 24b of height H2 
with a flank angle of 0°, a third section 24c of height 
H3 with a flank angle a, and a fourth section 24d of 
height H4 with a flank insertion angle p. The second 
section 24b is thus not inclined, but runs at right 

35 angles to the plate base 24e. 

This geometry of the plate 23, 24, that is to say of 
their rim area 23a, 23b and 24a to 24d, results, during 
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stacking of these plates, in the illustration shown in 
the center of Figure 4, with different channel heights 
h and H for the coolant channel 25 and for the boost 
air channel 26. The conical rim areas, that is to say 
5 the flanks inclined at the angle a of the plates 23, 24 
are parallel to one another in the areas 27, 28, and 
are soldered in these areas. The respectively adjacent 
insertion flank areas 23b and 24d are used to simplify 
assembly and at the same time lead to better soldering, 
10 because the soldered gap is wider. The channel height H 
can be varied by varying the height H2 of the second 
section 24b. 



